Molecular basis for the enhanced lipase-catalyzed N-acylation of 1-phenylethanamine with methoxyacetate.
One of the commercial methods for preparing enantiopure amines is lipase-catalyzed kinetic resolution, although lipases catalyze aminolysis with only low activity. Interestingly, in 1997 Balkenhohl et al. used ethyl methoxyacetate instead of ethyl butyrate as an acylation reagent for the aminolysis of 1-phenylethanamine and increased the reaction rate more than a 100-fold. This method has been applied to other aminolysis reactions, but the molecular basis for the enhanced rate is not understood. A molecular-modeling study of the transition-state analogue for the aminolysis showed that an interaction between the beta-oxygen atom in methoxyacetate and the amine nitrogen atom might be a key factor in the rate enhancement. Other acylation reagents, such as methyl 3-methoxypropionate and methyl 4-methoxybutyrate, were chosen to test the influence of this interaction because these molecules can be spatially arranged to have similar interactions. The results were similar to that in the acylation with methoxyacetate. The initial aminolysis rates were improved (11-fold and sixfold, respectively) compared to that with butyrate. In contrast, alcoholysis with 1-phenylethanol afforded the same rate with all acyl donors.